Multi-electron atoms (ll)

Hartree Approximation

For an atom with Z electrons

Z 2 2 «
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The method makes the following major simplifications in order to deal with this task:

The Born—Oppenheimer approximation is inherently assumed. The full molecular wave
function is actually a function of the coordinates of each of the nuclei, in addition to those of the
electrons.

Typically, relativistic effects are completely neglected. The momentum operator is assumed to
be completely non-relativistic.

The variational solution is assumed to be a linear combination of a finite number of basis
functions, which are usually (but not always) chosen to be orthogonal. The finite basis set is
assumed to be approximately complete.

The mean field approximation is implied. Electrons are moving independently in a spherically
symmetrical net potential.
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Algorithm for Hartree Approximation

if V(r) # V'(r)
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Aufbau principle
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Homework#7 (Oct. 25, 2010):

For the argon atom, the values of Z, are determined with Z1 =16, Z> = 8, and Z3
= 3. Use these values to estimate the radii of the n = 1, 2, and 3 shells of the

atom.
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